Vascular and anti-oxidant actions of flavonols and flavones.
1. Flavonols and flavones are plant-derived polyphenolic compounds that are commonly consumed in the diet. Epidemiological studies indicating that high dietary intake of flavonols reduces the risk of mortality due to coronary heart disease have provoked interest in the mechanism of this cardioprotective effect. 2. We have investigated the structure-activity relationships of a range of flavonols and flavones with regard to their vascular relaxant and anti-oxidant activity. In rat isolated thoracic aorta, the synthetic flavonol 3',4'-dihydroxyflavonol (DiOHF) was found to be a significantly more potent vasorelaxant than the naturally occurring compounds chrysin, apigenin, luteolin, quercetin and fisetin. Similarly, DiOHF was significantly more potent than those compounds in the inhibition of calcium-induced contraction of the rat aorta. 3. 3',4'-Dihydroxyflavonol was also found to significantly inhibit superoxide radical generation in a cell-free system in the presence of xanthine/xanthine oxidase or by rat isolated aorta in the presence of NADPH. In the presence of oxidant stress generated by pyrogallol or xanthine/xanthine oxidase, endothelium-dependent relaxation of rat aortic rings was impaired. 3',4'-Dihydroxyflavonol was able to significantly improve endothelium-dependent relaxation in the presence of those oxygen radical generators. 4. In addition, DiOHF was found to significantly improve dilatation in the rat hindquarters vasculature after exposure to ischaemia and reperfusion. 3',4'-Dihydroxyflavonol was found to be equally effective whether applied before ischaemia or during ischaemia just before reperfusion. 5. In conclusion, DiOHF is an effective vasodilator and anti-oxidant that is able to prevent vascular reperfusion injury. We suggest that DiOHF may be useful as an adjunct to thrombolytic therapy in the management of reperfusion injury.